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The A-beam 
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Appendix B 

The A1 Al loy  



ALLOY 2014-TG (4.4% C U ) -  

U.S. CUSTOMARY UNITS 

. l o1  l b / i n 3  

SI UNITS 

2800 kg/m3 
i Speci  f i c 

We i g h t 

U1 t i m a t e  
S t r e n g t h  I' 

480 MPa 

480 MPa 

290 MPa 

t e n s i o n  70 ksi 

70 ksi 

42 ksi 

comnression 

s h e a r  

Yield 
S t r e n g t h  I 60 ksi 

32 ksi 

410 ClPa 

220 FlPa 

t e n s i o n  

s h e a r  

Plodulus o f  
E l a s t i c i t y  

6 10.6 x 10 psi I 72 GPa 

F l o d u l ~ ~  o f  
R i  g i d i t y  

6 3.9 x 10 psi 27 GPa 

I 
APPENDIX B 
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The C-beam 
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GIFTS Data, Programs ti Results 
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The j o b  name CAS1 denotes the loading case f o r  the off center h i t  in the upper 

half of the structure.  

l i s t i ng  i s  t h a t  of the deflections. 

node =125,(dimensions are in f e e t ) .  

in each member. Note t h a t  the maximum s t resses  occur in elements #175 and #181. 

They are 17.78 ksi and -18.14 ksi, respectfully. T h i s  leaves a safety factor 

of approximately 3 (max allowable= 60 k s i ) .  

An example of t h i s  i s  on the previous page. The f i r s t  

Note t h a t  the maximum deflection occurs a t  

The second l i s t i ng  i s  t h a t  of the stresses 

For the lower p a r t  of the structure,  the case loading i s  denoted as CAS2. 

The maximum deflection ( a t  node #125) i s  .9411 f ee t  i n  the x-direction and .7107 

fee t  in the z-direction. The way the beam was modeled, these are the only t o  

directions of concern (unless, ofcourse, f a i lu re  occurs). Again, the maximum 

stresses  occur in element t i ' s  175 and 181. 

over 3 and  actually closer t o  5. 

The safety factor  in th i s  beam i s  well 
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T h i s  program, ABEAM, i s  the driver program t o  connect t h e  nodes l i s t ed  
i n  the f i 1 e "BEAMA" , bel ow. 
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This i s  the driver program t o  connect the nodes l i s ted  in the f i l e  
' I  BEAMC" , bel ow. 
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Force Calculations 
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7 I ;\ .j ineatis with which the mass i s  to  be stopped i s  s im i la r  t o  zn a i r c r z i t  

c m-ier. The energy relation: 

K l  -+ I-! = K f  

,\ 
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r^ 
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5:nce the 8llowal;lle distance which the mass may travel on deceleration 

i s  rest r ic ted mare f o r  off-center catches, this i s  the case to  be examined. 

dx i s  l imited t o  100 f t  

t o  completely model the ent i re 

system, this model must be X4 

I - v  



d<l t l  - - 100 ft 

target arm dia. = 90B i t  

T = constmt 

CASE 1- o f f  center h i t ,  upper 

+ Z , L 5 9 ?  lh, 

CASE 2- o f f  center h i t ,  lower 

f 

1 8904 Ib 
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'G.W. Driggers and J.E. Newman, "Establishment of a Space 

Manufacturing Facility," Space 6ased Manufacturing From Nonterrestrial 
Fla!eriels,-PJew York, p. 14% 

'Dri ggers and Newman, p. 146. 

Ivan Eekey, Space Stations and Space Piatf orrns-Cortceo&,Design, 
i nirastructure, and Uses, New 'fork, p.298. 

"Dri qqers i .- and Newman, p. i 50. 

'Ivan Bekey, "Permanent Presence-Making i t  Work", 22nd Soddsrd 

'Lecture notes from Professor McCandless'es class. 

I= 

Memorial Symposium, San Diego, p. 138. 
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